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There are two outstanding theories concerning the nature and origin
of Hodgkin's disease: one, that it is primarily an infective granulo-
matous lesion of the lymph nodes with secondary changes in the spleen,
liver and other tissues; the second theory postulates that the disease
is neoplasmic from the beginning. Neither offers an acceptable explan-
ation of the process as a whole, and there is considerable evidence in
contradiction of both.

The histologic changes in Hodgkin's disease were originally
described by Sternberg1 as the expression of a peculiar type of lymph
node tuberculosis. Repeated efforts to detect tubercle bacilli in suitably
stained microscopic preparations, and the injection of freshly emulsi-
fied lymph nodes into susceptible animals, have failed, however, to
confirm this view, and it has since been generally abandoned. More
recent efforts to implicate a diphtheroid micro-organism as the cause

of Hodgkin's disease have likewise been discredited. Nevertheless, the
prevalent opinion seems to be that the process is inflammatory, the
neoplasmic theory having failed of popular acceptance largely because
the histologic changes in the lymph nodes and elsewhere are more in
consonance with the conception of a granuloma. As a matter of fact,
Hodgkin's disease appears to me to exemplify the frequently neglected
fact that inflammation and neoplasia share several important features
in common, and that the distinction between the two is, at best, aca-
demic and artificial, and, at times, impossible. Thus, the histologic
changes in Hodgkin's disease bear a resemblance to those of tubercu-
losis on the one hand, and to a malignant connective tissue tumor on

the other, while the distribution of the lesions in the liver, kidney, bone
marrow, and other tissues not commonly included in the lymphoid
system, is strikingly like that of a metastasizing tumor, but is also
explicable on the basis of inflammatory hyperplasia of pre-existing
lymphomatous foci. There is still another possibility, however, which
does not appear to have been previously emphasized, namely, that the
histologic changes in the lymph nodes, spleen and other parts of the
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lymphoid apparatus in Hodgkin's disease constitute a systemic process
with multiple foci of disease arising in different localities at approxi¬
mately the same time and in response to the same provocative agent.
In other words, the fully developed Hodgkin's disease, although possess¬
ing a histology all its own and maintaining in this regard an unmistak¬
able individuality, nevertheless partakes of the nature of an infective
granuloma on the one side, and of systemic lymphosarcomatosis on the
other

—

that is to say, the disease is neither a pure granuloma nor a

neoplasm, but a lesion belonging to a group for which a descriptive
title has not yet been formulated, and which may, with propriety, be
made to include, in addition, mycosis fungoides, Cohnheim's pseudo-
leukemia2 and related conditions. The facts on which this opinion is
based were derived largely from the microscopic study of forty-seven
cases of Hodgkin's disease observed at the New York and Bellevue
Hospitals, in seven of which postmortem investigation was permitted,
and partly from anatomic and histologie observations carried out in
conjunction with Dr. J. Frank Fraser3 in seven cases of mycosis
fungoides.

The first observable change in the lymph nodes in Hodgkin's disease
consists in hyperplasia of lymphoid cells, with regeneration of the
germinal follicles. This observation was made independently by Long-
cope,4 Symmers5 and Cunningham,6 and is susceptible of substantiation
by microscopic examination of the smaller nodules commonly to be
found at the periphery of the massive enlargements in the neck, axilla
and elsewhere. Incidentally, this histologie feature may constitute a

source of error in the determination of the nature of the process, since
the change in question is identical with that to be found in similar situa¬
tions in tuberculous lymphadenitis, benign lymphoma, pseudoleukemia,
and other conditions which are conceived in simple lymphoid hyper¬
plasia and in which differentiation at the outset is consequently impos¬
sible. Similarly, the first observable histologie change in the spleen in
Hodgkin's disease consists in hyperplasia of the lymphoid follicles of
identical appearance with that seen in other splenic lesions, notably
syphilis, tuberculosis, and status lymphaticus. Again, the first observ¬
able histologie change in the liver, kidney, bone marrow and other
tissues in Hodgkin's disease consists in the appearance of minute
lymphomatous foci indistinguishable from those encountered in the

2. Cohnheim : Virchows Arch. f. path. Anat., 1865, 33, 451. Symmers,
Douglas : The Archives Int. Med., 1909, 4, 218. See Footnote 5.

3. To be published.
4. Longcope: Bull. Ayer Clin. Lab., 1903, 1, 4.
5. Symmers, D.: Certain Unusual Lesions of the Lymphatic Apparatus,
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Case of Gastro-Intestinal Pseudoleukemia, The Archives Int. Med., 1909, 4, 218.
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same situation in related diseases. In other words, the preliminary
hyperplasia of lymphpid cells in Hodgkin's disease is not to be dis¬
tinguished microscopically from that which occurs in the same locality
in a half dozen other conditions, and it is only when histologie develop¬
ments have trespassed beyond this point that differentiation becomes
possible. As development proceeds, however, the hyperplastic lymph
nodes in Hodgkin's disease begin to lose their architectural identity, the
germinal follicles disappear, the lymph cords are merged into broad
sheets of proliferating lymphoid cells, and at least two alien cells make
their appearance and lend individuality to the microscopic picture. One
of these cells is to be found in varying numbers lying free in the lymph
sinuses. It is a large, rounded cell, indistinguishable from that frç-
quently to be observed in other tissues, but bearing a striking resem¬

blance to the nongranular, mononuclear cells of the normal bone
marrow. The other is a much larger cell of identical morphology with
that encountered in the normal bone marrow in the form of myelo-
plaxes. In the lymph nodes in the early stage of Hodgkin's disease
these myeloid giant cells lie free among the lymphoid cells, and, in a
later stage, may be seen as individual cells resting in the tissue spaces
of a lymph node which has now become more or less richly permeated
by delicate fibrous trabeculae. In the liver, spleen and other tissues
affected by Hodgkin's disease the histologie changes are identical with
those in the lymph nodes, or, at all events, there is no essential differ¬
ence, and the microscopic diagnosis may be made with equal facility.

There is still another cell which forms an important feature of the
pathologic histology of Hodgkin's disease, and which is found in vary¬
ing numbers in a large percentage of all cases, namely, the polynuclear
eosinophil. The significance of this cell in Hodgkin's disease, as else¬
where, is not altogether clear. There is an apparently closely related
cell whose presence as part of the histologie change in Hodgkin's dis¬
ease seems to have been overlooked, or whose identity has been con¬

fused with that of the eosinophil, namely, the eosinpphilic myelocyte.
It occurs in varying numbers in the lymph nodes in about a third of all
cases. Sometimes it is the only eosinophilic cell present ; at other times
it is associated with the presence of polynuclear eosinophils, from which
it is to be differentiated by the fact that it possesses but a single
nucleus. Otherwise its appearance in the fixed tissues is identical. In
a case of Hodgkin's disease which recently came under my notice, thç
lymph nodes presented vast hordes of eosinophilic myelocytes arranged
in clumps of such size as to occupy a large part of the low power field
of the microscope, and, in a second case, myelocytes were present in
excessive numbers in the lymph nodes and visceral nodules, and in
the blood as part of a terminal leukocytosis.
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The detection of eosinophilic myelocytes in the lymph nodes is a

further indication that Hodgkin's disease is associated with distur¬
bances in the bone marrow, and their presence in that situation is
reasonably to be ascribed to the fact that the marrow has not been
able to supply eosinophils in adequate numbers, and has consequently
been forced to disgorge a similarly granulated substitute.

In various forms of helminthiasis there is an eosinophilia in the
blood varying between 5 per cent, and 85 per cent., and at the site of
attachment of ankylostomata to the intestinal mucosa it is said that
there is often a marked accumulation of eosinophils (Todd). It is
assumed, therefore, that certain parasitic worms manufacture and inject
into their host substances which are not only capable of stimulating
the expulsion of eosinophils from the bone marrow, but which are also
capable of attracting eosinophils toward the source of the stimulus. A
similar explanation appears to be applicable to the appendix in certain
subacute infective lesions attended by enormous infiltration of eosino¬
phils. The fallopian tubes also offer a familiar example of localized
infiltration of eosinophils. In this locality the process seems to bear a

relationship to the subsiding stage of gonorrheal infection, and doubt¬
less the chemotactic attraction is to be sought in the autolyzing pus so

frequently associated with this variety of fallopian salpingitis.
The histologie alterations in the lymph nodes in Hodgkin's disease

are aptly comparable to the so-called myeloid transformation of the
hemopoietic viscera, notably the spleen and liver, in primary progres¬
sive pernicious anemia, and in certain sclerotic and hyperplastic lesions
of the bone marrow. Thus, of seventeen cases of pernicious anemia,
Gulland and Goodall7 found myeloid foci in the liver in eight, and
myelocytic infiltration of the spleen in four, while in still another case
the spleen exhibited typical bone marrow giant cells. Donhauser8 has
recorded an example of splenomegaly associated with hyperplastic
changes in the bone marrow in which the spleen was the seat of
innumerable myeloid foci composed of large mononuclear, nongranular
cells, giant cells, myelocytes and normoblasts, the histologie picture,
with the nucleated red cells excluded, presenting such a striking resem¬

blance to that of the spleen in Hodgkin's disease as to render differ¬
entiation a matter of extreme difficulty. In this connection it is inter¬
esting to note that the anemia of Hodgkin's·disease seldom approaches
the pernicious type, so that the bone marrow does not undergo megalo-
blastic changes, but retains its ability to produce mature cells in suffi¬
cient numbers to meet the customary demands, thus obviating the
necessity for auxiliary foci of red cell hematogenesis.

7. Gulland and Goodall: Jour. Path. and Bacteriol., 1905. 10, 125.
8. Donhauser: Bull. Ayer Clin. Lab., 1908, 5, 46.
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In Hodgkin's disease the bone marrow often presents profound
structural alterations. In one group of cases there is overgrowth of
connective tissue resulting in obliteration of the marrow cavity. This
is apt to be limited to certain parts of the marrow system or even to
a focal distribution in individual bones. In a second group, the bone
marrow is the seat of histologie changes of essentially the same char¬
acter as those encountered in the lymph nodes and elsewhere. Finally,
there is a third group of cases attended by extraordinary hyperplastic
changes in the cells of the bone marrow, the increase affecting princi¬
pally the myelocytes and the large nongranular cells of the lymphocytic
type. Normoblasts may be present in increased numbers, but megalo-
blasts have never been described in any of the reports with which I am

familiar, nor have I ever found them in any of the preparations that I
have examined. The bone marrow giant cells are not increased, and
may even be conspicuous by· their diminished numbers

—

a fact which
finds ready explanation in the occurrence of myeloid giant cells in such
large numbers in the tissues beyond the osseous system as to impoverish
the supply in the marrow, where, at best, giant cells are by no means

numerous.

In short, the changes in the marrow in Hodgkin's disease are such
as to provide a perfectly clear and logical explanation for the alterations
in the extramedullary hemopoietic system and in such other viscera as

may be involved. Whether the changes in the marrow are primary or

not has no essential bearing. The fact remains that the presence of
myeloid giant cells, eosinophils and eosinophilic myelocytes in the lymph
nodes and elsewhere is an indication of disturbances in the bone
marrow resulting in increased expulsion of these cells and their
deposition in remote tissues. The only other possible explanation is
that the myeloid changes in the hemapoietic viscera are reversionary
—

that the hemopoietic function of the lymph nodes, liver and
spleen has been re-awakened, the occurrence of myeloid foci in them
representing the structural expression of their rejuvenation. This
explanation is, however, inapplicable to the organs beyond the hemo¬
poietic system, namely, the kidney, suprarenal, lung, thyroid, etc., in
all of which Hodgkin's disease sometimes initiates histologie changes
similar to those in the lymph nodes and elsewhere. It is true that the
human fetal spleen normally contains cells of the bone marrow type
in the form of giant cells and myelocytes, all of which diminish and
disappear as development proceeds. In the spleen of certain other
mammals, however, myeloid foci persist throughout life. It is quite
possible, therefore, that the human spleen may revert to the hemato-
genetic function of embryonal life, and the same is true of the liver;
but as far as the lymph nodes are concerned, the explanation is
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decidedly strained, since the embryonal lymph node is not an auxiliary
of the marrow system, functionally or otherwise, and certainly the fully
developed lymph node is not apt to assume a duty so remote from its
own as to include the manufacture of alien cells. The conclusion, it
seems to me, is inevitable, that the presence of myeloid giant cells and
eosinophilic myelocytes in the lymph nodes and elsewhere in Hodgkin's
disease is made possible only by the process of embolism from the bone
marrow. Moreover, this explanation is strictly comparable to the dis¬
charge of normoblasts into the circulation after severe hemorrhage, to
the occasional presence of myeloid giant cells in the capillaries of the
liver and lungs, and to the enormous influx of giant cells and myelo¬
cytes into the spleen of certain lower animals following infection by the
bacillus of hog cholera, pyocyaneus, anthrax and other micro¬
organisms, and after repeated artificial hemorrhages.9 In short, the
interpretation in question is supported by both precedent and principle.

In a certain number of all cases of Hodgkin's disease necroses are

present in the affected tissues, and the irregular type of temperature
so frequently to be observed in the living patient is probably due to
absorption of the products of necrosis, plus those derived from the
more deliberate disintegration of cells. Whether the same explanation
applies to the chronic relapsing fever described by Murchison,10 Pel,11
Ebstein12 and others, is yet to be seen. The fact remains, however, that
this type of fever is always associated with the presence of enormous

numbers of focal necroses in the tissues involved, particularly the
spleen. This explanation of the temperature disturbances in Hodgkin's
disease is analogous to that usually offered for the fever so commonly
observed in patients suffering from hypernephroma, in which variety
of neoplasm necrotic and degenerative changes are almost constant.
The contention likewise finds confirmation in the negative evidence
offered by the lymphoid tissues in lymphosarcomatosis, where necroses
are uncommon and disturbances of temperature are correspondingly
infrequent.

Finally, the theory above outlined does not attempt to explain why
a particular group of lymph nodes should become affected in Hodgkin's
disease and apparently remain alone involved for months or years.
The same general problem arises in connection with the occurrence and
distribution of métastases in malignant growths, and seems, at the
present moment, to be beyond the field of the explicable, unless, of
course, it is regarded as another expression of chemotaxis. For

9. Pugliese: Fortschr. d. Med., 1897, 15, 727. Opie: Am. Jour. Med. Sc.,
1904, 127, 988.

10. Murchison: Tr. Path. Soc., London, 1871, 21, 372.
11. Pel: Berl. klin. Wchnschr., 1887, 24, 644.
12. Ebstein: Berl. klin. Wchnschr., 1885, 22, 565 and 837.
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example, there is no apparent reason why certain tumors of the thyroid,
prostate, breast, adrenal, etc., should give rise to secondary deposits in
the bone marrow with such appalling freedom, nor, conversely, is it
possible satisfactorily to explain the relative immunity of the spleen to
metastatic growth, nor the almost complete immunity of the prostate
to syphilis, and of the pancreas to tuberculosis. It is nevertheless true
that, in Hodgkin's disease, a group of lymph nodes may become
enlarged and remain for an almost indefinite period as the sole objec¬
tive manifestation of a systemic process.

SUMMARY

Hodgkin's disease is primarily neither an infective nor a neoplasmic
lesion of the lymph nodes, but a systemic disease which expresses a

predilection for lymphoid tissues, giving rise to multiple foci of growth
at approximately the same time and in response to the same provoca¬
tive agent. The provocative agent, whatever its nature and origin may
be, causes preliminary hyperplastic changes in the lymphoid tissues
and initiates disturbances in the bone marrow, characterized, among
other things, by proliferation of the nongranular mononuclear cells of
the lymphocytic type, eosinophils and eosinophilic myelocytes. These
cells, together with the myeloplaxes, are thrown into the circulation
and filtered out by the lymph nodes or deposited in them in response
to chemotactic attractions, the fibrotic changes in the recipient tissue
representing a purely local reactive process. The histologie changes
beyond the lymphoid system proper, namely, in the liver, kidneys, etc.,
represent a reaction on the part of normally existing lymphomatous
foci to the same toxic substance which is responsible for the distur¬
bances in the bone marrow and for the myeloid transformation of the
lymph nodes.
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